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Abstract of JP2001 098336 

PROBLEM TO BE SOLVED: To provide a hydrogen storage alloy excellent in durability by preventing 
the pulverization caused by the repeated use of the occluding and discharging of gaseous hydrogen 
and capable of reducing the cost by a simple producing process. 

SOLUTION: This hydrogen storage alloy having a composition of Tia-V1-a-b- Crb where (a) lies in the 
range of 0.2 to 0.5; (b) of 0.1 to 0.55; and a+b of 0.4 to 0.9) and the volume average grain size of 0.5 to 
40 &mu m and also having a body-centered cubic structure of a single phase is composed of powder 
obtained by subjecting a powder composition produced from the metal powder of Ti, V and Cr by a 
mechanical alloying method to heat treatment. 
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Ummi 1 Ti, V, C rn&mmz^x-tJi-T 

flsTfcoT, T i a -V, - 4 . b -Cr 

b (ZZX\ aifiO. 2kLtT'0. 5 HIT, b#0. 
1VJ±X0. 5 5J2TF. a+b#>*0. 4WLLT0. 9W 

™khk&s. ) tfaajST. (WT^egj^o. 5>u 

m tJLh 4 0 ju m WTT\ A»o f^C^Sffijt^ffit' 
[ If *H 2 ] ffrS&fcSi»ft£&tt , tt AS*** L=3r 

v^-^sftet- flijssii-r t swat -raw*' 

[11*114] W£**0afr&&li» Mn, Fe, C 
o. Cu, Nb. Zn, Zr, Mo. Ag. Hf , T 
a. W. A 1 . Si, C. N. PRlfBX'ffitfZZtl&ffi- 
«**^iS^£ix4 lffiXt±2aJiUi^7c3t£. 0. 0 
0 5J3LLO . 1 «TdO«HT**LTi^4£ 4: &#|gk 
4W3R3I 1 * L 3 vf ii^KBO****^ 

[ M$£ 5 ] , *Sf t= N i -£#31 

® JB tf&f& 5 iiT ^ 4 £ fc * Wa 4: -f* ilfcfc* 1 3: ^ L 

[ IS^JS 6 ] mil fi**©^^ - X ■*> u 4 

y?'mz± *)3mtzu i ^mmmmm^tix^iz 

k Sr#» k f i f»if 5 (=Kttco*aBKIlE^. 
[00 0 1] 

< , • ftffifc J: 4*S5ttflilcJ: 

h vvK^tR^^^^-T 4 t ^-C$> 4 . 
[00 0 2] 

U4„ -ecOft#x.^df-k LT. frILC<oS^x 
^/U^'-^ft^fJ-^t LtfffS • «5i**TtgT\ £ biz 

4 k fciztc 0 . -fl;5«*koJ: 3 . fiSEHrStfL;^ 

£^J&lT4 £ k , ttfflmn X o (c»#8WMK 
fc: J: 4 IWiffiSfefc 'frSE^ 4;£^0& t U - *yU- 



4: lt^Tl& 1/800 K LTK«f * Ifct 
«-£6tl4#<. *Xtf;t^ftco*:#>fc:tt- 2 5 3*Ck 
<- •> 0 MsfflTaHt-T 4 C 4: 3&«S!T* & . <1 

JSEKW;t41^*8SjWsBS-C*4. 

jgsucim/i 5 0. aHkL-ctwi/soo-c** 

[ 0 0 0 3 ] $ 6tc, ^ORifaK^U. tKS^'xo^ 

h , zvmmtim zkiz**). m^ji^'-cMm 

»tT*SMUBE^^«i&^Jt(awffiflre* sit 

[0004] TjcSRlfilK^k LT . IM3f5, Witf . 
f 1 1-1 0685 9#^l8-C-<i. — 3£«>ttBa(8fflfc:* 
JTi-Cr-V-A^Cit. Ali. HlbjHt 

aBffiK^A^UyiB^iiTv^. 4fc. #g3¥l 1-14 

4 7 2 8^&mX'li. V-T i -C r^— 5gCO*§j££ 

sfirilBSji^BKSii-CV^. WBi^l l-80865f 
■'AmX'li , V-T.i-Cr * L . 

[0005] tfBPPS - 1 7937 2"9^«"C 

»±. fb^itLa! _ x MmN i 5 _ y CotCC-^$il5 

smizx fi -i))vr o yym ( wt. r m as j t ie 
-r. ) &mLxmttBf8.t&xti-t//\>Tv'( y?x 

mt. Z<r>m^. HIWC2 0 0°C— 1 0 0 0°CT\ 

M£xi,±T^&#AnmnL't>x'&:M®-? & smhis t 
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W5-9 6 1 8 *3B«W^A<OJR 
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c »m l i 3 1 -r * ana i l a* l * # & . ±t 

commirmmx-n, MTizm-tx -j^mmA^tx^ 
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fcftfc. **0UK*aHKT-r4fck*>fc:, «»fli*B!lft 

jh-r 4 tufvn hcr>x-hh *k -ffc&i»±-r 4 

i^T-liS:^ 3£tc. ^If 1 l-8086 5^i# 
<o*X«Bte*rcti. *dJH7C«S:ie«aain7c«l: LT 

BtS S: BM fctt t L T |&£ L T #5 2 ffl 4 cr> fc 

<o-c-*> o . c fit j: o ±izmmmi®ik &mxt 4 1 v % 

3 fflM.6**£>4. 3 4>£. «r BPF5 - 1 79372^ 

mx'm^^ixx^^yHmmM^t^mw-5 - 9 e 1 s 

fiJjft£#LTt">4,, LA»l. La. MmtNi, C off) 

zi^hcom^±mnmimmLx\ / ^t.iMz, j^m^m 

Mi^feWBSilTfi 9 . L a - N i &^r&imm 
W4-6 7 5 6 6^»T1jBBSn-CV^4«Sfl«a6 

fflmss^sit^ffix-ti . mm $ ix4 



[0007] *SWJ!«. ±32*5 J: 35r|SJHjft*;:»*T$r 
3*i4 9. *<?>B«tt. **#A<a®K • ttSi 

<^BKB«fflfc:J:*«»'fk*l»r. W*.ttfc«*i4**« 
*££*«0W4 £ k T* 4 . £ *: . X%a$&e> J: o 
(cjSfflfc-T 4 «Ii:lcJ: 4 AWm^ftltSrBiil: LTSS2 
18<^£l££l*it^4 4fe. ^jtStfOct^tc 

«9tft*l»^ «Bta^ h ^Ttf 4 C t 

^ < -r* ^ t iz i. *) . wmmmn . x*;wf-3E«m 

**R«^A*ilttr4 b X'$> 4 . 
[0008] 

^aW2r^1-4?tWc. fi^iIKcieiK^ 
H^Ji. Ti, V, C r<^fH&Sr^^-J&/l'Tn^ >- 

o-C. »*a6«. Ti, -V,.,. b -Cr b 
(JICIT'. a*<0. 2ULh-C0. btfO . 1« 

±T"0. 5 a + btf0. 4tU±T"0. 9WT<?) 

feLh-e4 0jumja"rc, s&*o *-t»id5rft«jao*ffl 

"£"£> 4 ^RfflaR^AT* 4 . Iftpg 2 fcieaoigWJi . 
ttfttt*** L^rV^-c7)^S-C«$ itT v^4» 

0**«BBE^&T* 4 . W*]S4 taettOfMBJi . m 

Fe, Co. Cu, Nb. Zn, Zr, Mo. A 
g. Hf. Ta.W. Al, Si. C. N. P&X/BX* 
«J«SfL4W<0+36»4>aS?S*i4 l8Xli2«feU:tf>7C 
fRSr. 0. 0 0 5tLh0. 1 HT^iEHT-^WL-T^4 

4 . iftJfcJS 5 tctBM^^BJti » »Ni -ir^ffi* 
**?^JS$nT^4l9*JS 1 ^•^L4<59^-m*Hc9Q®iO 

v ->4 19*31 5 tCia»^**i«aBE^-Cft 4 . 
[0009] 

a -V,_^_ b -Cr b (££t'. ari*0. 2tA 
±t0. 5OT. b**0. ltLhTO. 5 5UT. a + 
b*>'0. 4tJLht'0. 9liiT^Kffl(-S>4. ) c?ffifig;2r 
*1-4 3 7c^co-^T* 4 . £ fO&Tci&OJSC^ ifcfc: J: 

x . i 5o°ctJiT^ffiiaat/^ffjfi^"C'»vx'K^«R^ 

g5:t#4 £ fc 3&n»rf»ar*«lBK^4* 4 £ 
#4,. -?-ix{i. ^)J: a=5r3ai^«k4<*<Ot'*4. 
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% o -C . ^Ktc^(c J: **6ft«^«t»fc:flL*JU±BS L T 

tc^ic i & ts Ata?oeAfliiftti(2 t a, t'&*> <•> i\ a 
vvxtmbtttiMm. < f c c«a> 

>£ ( h c P «it ) J: 0 fc . , IMHfrFrtfc: 

(be cfltit) £S7c3SkLTl2. T" 

V». V. CrlitttT. ISMSiT'b c cflfigT* 
0. 4fc» TitiSSt, bccffli*tLTV^. 3 
fcfc, v, Cr, Titi, H*BfLh*4fflJtl!t=«(U 3 

f££Jgk LTI^SAM^^e&S. 4fc. Ti-C 

r 2 7ca^A« . J; o aae&iift ma 

VliCr. a — T i C*t LT£*|S?&*£JB 
JR L . *»o T i - C r 2 7C5R t V * jRfln-T 6 i k (c i "3 

k U£#-o"C, Ti-V-Cr 37c3V&:££ 

fflv>.&,r.ktcj: 0 . *3S#.*<0iftjK ■ JfcatjcoSJiefifc^S 

[0010] Zcr>37t?kcr>cpX"T i fij^'iSi.^ k . b c 

ivjc*«aai&»*tc{i, *J»fir<ki0. 2KLL*)Ti 
*a*f&3ST2& 4 . L *» U T i 4£ # < -T 6 k *X«UK 

atfwiwt&tf. ztnzti>%ix. **>y^**mL 
<?>r?y-mm*:^m.irbt. Tii^'o. 5*^^.2. 

«W • ttffl K i & «ygffiffl K: J: o T SHSHbWBifc $ it 

TigJdO. 2J2Lh s 0. SfilTkfft. Sfcfc, he 
pfllffiOTiWWffl*flWB-*-S;fctf>. Tiili, 0. 4 

[0011] C<0 aTCSfi^+TC r fi#0 . 1 iMlT 

«t o K < =6r 9 . sarcfiww- &Zb tfX ^l.r5^-f 
«*«R< 3 Sr4. L*'L. CriA'0. 5 5&&x.i>k. 
m 2 ffl k LX tfr tH-T-S T i C r 2 ffl<OS**iSiO L . * 

*«aa* t isw4je»rr«:< » • fluutcfr 

i-uc iot . «Wi*W- < sfir 0 tttt»-fb&«± t . 
JfltSiCriliO. lULt. 0. 55W.Tt-r 



**!ST-fS«0*l»±-r*fc». Crili. 0. 4 5 KIT 

COO 12] .Ic0 37C^>4>-C\ vasSDtCioTTK^© 
ma<50^F«O«Jn^A>ilS. LA>U V<i. Ti, C 
r k J5I«|^T'|S] tJilXBT'^ "9 » TitCr OM^WiZm. 

±K3SeUfcb c cra£colli§fc&^J£-f .l>.r 
k^c : g : -5--f.S>♦ Wtc. Cri*)JWW*£<$:4k. T 

i c r 2 «*«waj lt . *f^xfxopK« • mtucomm 

^rtaiA *r^ft-T £ S6*^*te < % h tiMz . iSM ft t 
^•T< : 5:'?». Lfttf-Jt. VfiJi. TifitCrfitfOifc 
*fci->T«»n^4*j&«8i£Sil4ja«, 0. 0 5tLb. 
0. 5VXYt-$-&. S4>Kjff4L<«, Vili. 0. 3 
UlT^iV^. VfJ. Ti-V-Cr3S*^Aibcc 

[00 1 33 *!ra*>**R*&Ali. flct>S:*ifiit«S 

(bec^jt) <wiMa*t^rr6fc<o-cft«. mat 

*UW<?5SB2*^*4*V^i:?&v^. fB2ffi^&2: 

Lfc*«r)T . *2ffi<?5«riv»fflo*SB»»&A*«t8 : 4 L 

4fc. «H»-fl:*ilBBL'SrvvHflEo*"t! , **t 
Ji. bee «jt*W4 LV^. JfeCKWLftJ: 5C. f c 

c rn&rn t im Lxftmmtfm *fc«>tcrt«fc:*$ t-?s 

Rg*\t!> 0 . JK : Ftss<0/hS***« : FtilSifti*ia5tcA*} 

(oX-fo&. 

[00 143 *«W<?5*«iRK^4«. fMatT^Sffi 
(KIT. rj r«3f4Sj kl^. ) 3&*. 0. 5jLtmfci±T 

S-frTRi6**J: < S'i * J: 3 fc LT . *»^^<0«iS • 
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fc . CSS 2 ffiowai-f ft tB^JWirt-ft 

«»^<s*s*i&*i**L6 s *ft. Lt*»-)t, r 

±X'4 0 // mOTtft ft I 
[0015] *^B<0**«»&*<Oi6fflW«0— 
r&ISflfcflfliHffcftft. ZiJTOftH:. IE®. -b^N'V- 

ttti . ^£ < fc i **fiSteA»5fc fc J; o 

TflMtSiiT^ft. £ft6£«*LTtt»$r'*--.Xh#t 

o/j.mi:xTnm$<ni'-bt,zm&L. z<ni — m 
ziztiwmixnmt ixm^h. i^^, 

★SSRtt^At&sfefiVF^eSti. 0. 8 ju mfiLL-C 2 0 
jumElTA^U*. Zitit. 0. 8/imJ3LhiC-*-ft£ 
k(c J: 0 . ^- bB&ftlz?km®Mi!r&®3&mizMfc 
R**4«Sixft«0Srl*±-rft. 4fc. 2 0jLtmJ3lTtc^ 
ft£i:fc:J:9. >-b«ffiW#tt£Jft*FC&^ ** 

o^raewsrfai • »ai$:safc:-rft*:*>-c*ft. $ h 

lz. 1 SjumWTfc-tftCi:* 5 — M$f£ Lv>. dftlci 
0. i'-h&l 0 O/zmfcTFCLTt, i'-hfflW 
if tt£ j5l*Ffc:*t»-*-ft i 1 ft . 
[ 0 0 1 6 ] 4 . *SHBO*«fi]R^{i. &Att# 

£ * l & i \*-oa»e-ci«« 3 ntr ^ * t <^t* ft . 
a Wi— pcoib«^*3&«— ^otsftTT s t v * ft c: t fct 

*jSiftcoBatc»ata***»ffir ft . **«ias^A-cu . 

fc & ft tii Aft* * t LX t . Xtitt Aft* 

cttgg ■ jRw^isi^a^ftJtAn-fihj^^t, vm-vctf 

fifr *: IT L =5: V ^-OttAftTlto* £ *LT ^ ft fctf> tctt 
awSB^'flr < . fi£«f§A*£ tfc<<*-ax^ft. $ 

ft <r a«*r < fttt -ft* WMif-ft r t *«r s ft . ; *> 

l/ZX ft t5>H«7JBW&fl: * G&jtf ft i fc 'jW * ft . 
[00 17];;-Cn3 rjsaa-ffj tctt. MWWf 
4ft.3rir*. ISAtMfcoHfi/MSWUf. PiH(=2>ft& 
AtSWDHeplffiWfc:** fcSWb^ ifz&biz . 



O^AJi. eArtfcXKa^Sr^fc^-CUttr^. £H 
[0018] *«W5**81te*tt. «^^Sg B e H ^^ 

f*:^®S:®fiit-rft t«T. »*«ffifc:*SIMl**WL-C 

l*l»fc:H!tiA4>nfettftej6«fiq£LTV^ t «fcv Tfe 
(cfftagLfcidtc. *SJta#*«»*«iBt:*ft«^. *£ 
*1S*^||fiifc:* ft ^ B B B f4«o^r{i*^=5r 0 . « A»<?)» 
• lR^^O^•(^^A^ftrt:46^^S B ^ B^i[^^3^5^T-ri^A 1 

«»3i ■ WttzX 0 , tt*fi»Witcff 3 Mil*** 

3^fMtWKaat^*rt»(c^*»rft**i»»s- 

. »flsaSB*>ffliifc: J ft«H»ft*«W J"T ft - fc A i- 
■C*ft. 

[0019] 4fc, 

A-Tn^y/S (MAS) tCtORJa^iifttO'Cfc 
ft. *««iK^<0»«t*KJWftt=«. C^flUtciSiS 

*w»Li[sa&**»ft/r^Thv>fxffi*36«*ft. 

XTht-f xmt. ifflHl-rft&ISSrWBE/r^-CiWH LT 
<■*»< LT««{cH»flrf-ft >r t tci 0 , »ft£i£S8ttfc: 
■Bft-T* - t ft . «6iSS£t± . f»H» LT iSHS itft 

(^*^»0sH«*»»i?>*tft *«, f^PS^jWHW 
-fv^ 4fc. A«Sr»»L<:*mtffir4»-r. SiSnxh 

ix, m^^i^-(omim^mmx'^mmmzm^ 

sSr^e^SrlBfirt-ftfc^-Cftft. Lfc^T. »»Sr 

M^.ft^* { ^< . ««»0»«044'C^A'fl26'«'rffi 
ft o mz. iiWx^l * f Ifflf ft C t (3 J: 

0, 2««ia±^B^*Sr8l^:J:0<R^)fl«T"-^^ 
^tc rft-t^'T'^ft. ^iitcj; 0, ®jtS-^Sil#.^ 

Wa<^0:vv»*J&«»6.'ftft. $<?>C, »JftffiwJ:3t=» 
*S:»it-rftfcftfc:»B!ajB*RttftffiW* t *<. 

dfcic^ox. ie&m«MtT , Sftfcf!>fe:JHift3^h& 
BUJS-tft ft. 4>t, Cl^MAjtti. 
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,[oo20]4fc. MAi£Ti±, m^»sf4^s (—as 

*ft. *9^o*«!gjK-£&ti. M Affile J: 0 

ft, ZVfctbG.* ^WfaR-ftajKi&flcBBBfl:**© 

L . WAtttcftfift C £ ifiVi ft . 

[002 1] MAffit LTH. *f*WC«. 

j£-fftk«OT*ft. MAffiSftll^Wi. ffl^SiHttJ: 

->xmt£->x<h< *->w5/i^fflv> ft , 
nm%&fM*.m*fAWW%x'$> y ). »*u<«. 

tbX'h ft . 5 /KDdltef&li . 2 0 0 l- P mtli 

T\ 5 0 0 r pmUTFrt*.*^. 2 0 0 r p mVXfX'ki. 

mwf-miz% h ^ l- . * fc»*ffljft«ja , "rt;i' 7 r 

XftLSr^, 4fc. 500 r prnJiLhtii. x*/l^- 

it t t *) , ««« jtg^suan^ ut 9 £ t a* 

"CSft. i<7)«HTIfiWBSii-4ifcfe:J:0, ffJaSiTCiitiO 
«*f^>^^Tt/P7 r^fcLfcffittfflJfcftfct&ft 

& ft , S. fVcr>^mm^\i . 4 0 Wl^m±T' 5 

0 0B*iajaTjWff4 u». 4 omrsiiirx'ii. ar±(t& 

ft** t T*/P7r^fl:L'ar^. 5 0 0B*IHfcU:Ttt. T 
Xts*). i&m&Kmtz <£-?X WagWSjWKT L . . 4 

»ftfc*>. 8 0B*IB]I3Lh"C. 3 0 0^filWT4:r4i4: 

^"J-WfiLiV. Th?-f *«rffi^ 

;L- 1 mmizr 9 +*>#HJW«*?ffl48H$R4 

a*,*^. ,1*11*. mm^m^mt^m±i-^rz^>x'h 

ft. r Vy >^7<V®&m&. lOOrpmfl 



±X\ 4 0 0 r p mVATtfi. K lOOrp mWFX' 

. ifi-fr 5 )vt nmzisMwm^mmmvmm. 

400 rpmj;U:X'{±. x*/^-*«^:S^ 

jtAtcttfrttjsiiij^esE^hs < % *)&t?hfz#>x*b 

h . T h -9 -f ^flM8Sl>MBi, 2 0 BSBUSLhT 2 5 0 n* 
BU31T)W4U>. 2 0^iaieiTTIi. -0?&iWM£-? 

ffi&jtmommtf-miz* t>*^t, & tzVMbwmtf 
£*z®ftm:mizmimtfB&i$ti&tzfrx*$>& . 

[0022] *%^*X«aK^kU. *#-AATn 
A > ?m ( MAS) O^fi^^lgjtt. 

js«a3i$<t4t>'<ot k **. itf^saaatcio. mas? 

a«t*»<0»*S* * LX w»T t , *®iSfilti±^ 1 F H 

mzfe&Zit&z tX'®fommi£~MkLxi$.g:Zi± 
mbcr>&mmm*?¥mmizj: K>m%-?x< &w. mm 

iUKU. 3 0 CCtJLh 1 1 0 O^CiaTtfiK , SKPWal 
»±2-»ia±T5**IBU2lT* t J:v^ iWftfrJ: OiffiiS • A 

B*ra-c«ffi-r ft t . e^ffiswiwh^is t < «r o 

AK«!B<0 4 4Tb c c fliiic9lSi8ffc5-£j5£ L Sr V ^ 4 
. ttMtSftlilEO 4 4 T'^ < <0«i A6««q9t 0 . 4 fcffi 

ttai{=j:ft4c*caKd-^Bf» • ««t=j:ftBM»fla&*fli 

il^ilft. 

[0023] w<7)<J: -5 tc. MAffit^aaSrffiA-^ii: 

ft c t x\ ®fc&mmmz&imftv%^&%£kimiz 
mm iti *) . ^m^mE Lx^&m&x-b-ox t , 

ftffl^i:--TftJ:i:* i T'Sft<. ZtUzXV. fcmSf^CDV®. 
m ■ tkWCffdiBfi • iR18P*S>tHIBSffcfc: J: ftrtfflM* 

^aftff <owow=*j m>"rtitf&. t^tz^z . ** 
-rft»*o¥^aaw3eft* t >*r< . **ffiB£&<o« 
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[0024] £ tc . ^m^^M^Mt . Mn,F 

e. Co. C u . Nb s Zn. Z r . Mo. Ag. H 

f. Ta.W.Ai.Si.C.N. P.&t>'B-Clffj£;* 

iihm<r><¥ frt>M%iZixh i ax«i2aw±^7t*$r. 

0. 0 0 5U.L0. lVXf(O^X'tt~thh<r>X'h-o 
XLX^K Ztl^ii. Ti. Cr. V<r)^-ftlfrbW.t0i 

TtWC. .m4JSl«flc01VIn. Fe. Co. N i b$&5f£lffll 

X'T i mt m-mzh& z r . n b . Mo*m i < . 

^ttC. Mn. Zr, NbkMoi>liLV\ Ztl 
*7C*li#ttTb c c^titi:^ . «*o.Ti.V.C 
r £ L^-T V Lfc b c c fi§5t i: 3r 9 ^"f 



[00 25] *»BBO*«SaE^AJi. *S 
«ffit~ N i #**ffiJB £ »l£ L T t J: v ^ *£igiate& 



T i - C r - ViR**lfiIS£*J: 0 < * 



[0026] j&tm<r>AG 



tt, J: v>, 



mixN i *w*bbji n i m*t?m 

f&K£££ MA}£{C J: 0 N i ***iB«*»rtW-**ffi 
#4L<UU MASi«J:^. MAStli. ** 

[0027] 

mtt& 

Ti, cr, vfl)«K9 9 . 8%ixt^m^mnt L 

MC 3/ 1 6inchO@CT)X-fyW-XS^— ^-Sr^SJrfC' 

I i» l / 3 Sip t=a» L , WaraBlS*^ ^k* 
id(effif*:&fP*-f&. owe. df7hrtt. «yia# 

i o o giz&i x o fcAKWB*s*u $ tt, 

tt^tLTAr/r^fe5WlLT«B|-r4. h 
Sr. HlKSc4 0 0rpm T\ 1 0 0 VlffiimtiiZltXim-? 



**. mxmi*. ^<£&tfA&m5&<t>cr)jpcr>tpx\ saa 

0 . 0 3 m CO N i *&5K $: *3^5S^^1t^tC 

[0028] uiroa 1 t=satL/s«**rr . 
[*1 ] 
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MAS 
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0.41 


N b : 0. 04 


MAS 
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0. 33 


0. 25 


0. 42 
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zzx\ tmmi<nmmM&&x'ii, n. cr, v<o 

*fc£9 9 . 8%Ja±<0A««»«r«SUI 1 0 0 gK&ft 



tovmvz. ztizmmmzmff'x'mmi. t>v^ 

t . amm i o o g l . ■&mi,zmhA,X'4 y i ••/ 
zcoiiffizr'y-f yy-mx-mimt Ltzm. 

[0029] OTtCiETKS^-^^l^ffi^ai-O^ 

K-ftajaa»gfc: J: o . pct ( p = c : a 

iBI^o 1 13 B T-ti . vl cvMfeiSJgX'itlfotii t £ ^=5: vK 

At txmmx'Z &ttM&*m®ma:t Lxwm-r 
ft. 

ttftttm . rtasc a t z » <b jx^^ H B B^#^Wii^ seas 
n as $ ttx t >t > ft smtc£> ft v \x wm-r ft . s 



£ <fc 0 ^M-fft i £ ft . £ £ ic . ttfttMMTOf* 
■C*«O»ftS*«0**tt: <k 0 WUfi Z t tfVZ ft . 

wrnmk mmmm^xijTm^m^mmx'^ftL 
\i . m-^m^mmm. ^tix^it wwx # ft l . bit 

^ft £ WWC* ft . 



imirn Lx&HmwiisB&b on$rfp«-r ft . 

[0030] £*l£tf>*S*£*2 fciST. 
[*2] 
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X\ m-^m^iX'im^ixX^^lt^^. r ^-Sg 
|Jft<OtSifiie"CfllJ«Snrv%&Ci:S:^d. 

[0031] 7K*(R^sicw LTti . mmm i~~t tit 
z^xn i^mmmi^ix^^msma 

*Z%m s $>& . JtWJ 1 ~ 2 <D J: 5 K . *I6AT»* 

ixTi^T . »H^ffl(CjSAI&*fi*il*3ftTt*frV**£ 
oft. »«c«Mii<^«afeA t! a:<. fiMJMb&^fc-Cvvfr 



[0032] S feC JRJPBftftMai— C*4 i t 

^T'^jtrJX h(i. HftM 1 ~StfDMAj£-C-l±( J(J'[B] 
— C* 0 . lot &tf>Mjfi:i.* h SrM* 1 0 0 
t - JtttW 1 WW3»»ffi-Cli»ft 13 5 -c* «5 . tttt 
CT2tf>«3tj£f3:Jgi!tl 1 5Tft4. CimciO, MAS 

jfia^hsWSiMSii. a Digue 

[0033] 

^ittt. Ti a -V,-,- b -Cr b 

T. a(±0. 2&±X'0. SWT. bliO. UXhT' 

0. 5 5JaTs a + b(i0. 4l2LhT*0. 9WT<0ffiSH 

X\ f¥m^nm 0.5 m mJ3LLT4 0 ju mfelT t 

wm ■ i&itit.zx&mmmmizji&m&itzmki.xffix 

fc WAte S: » 4 C fc . 4 , *»W<?5*3BiRHII 

i k i 0 , 7kXitfz.0y#M ■ tttHK <t £ MUSIS 
ffltc «t •& Btt»fl:fe 5 h tcRjh-r * i k * { "C-# 4 . 4 , 



